Direct effects of graded hypoxia on intact and denuded rabbit cranial arteries.
In isolated rabbit common carotid, internal carotid, and basilar arteries denuded of endothelium, mounted for measurement of contractile activity, and contracted with 10 microM serotonin (common and internal carotid) or 100 microM uridine 5'-triphosphate (UTP; basilar), 20 min of severe (PO2 = 15 Torr) and moderate (PO2 = 35 Torr) hypoxia relaxed initial tensions to 17, 6, and 16% and 18, 7, and 61% of control, respectively. The corresponding values in arteries contracted with 120 mM potassium-Krebs solution were 42, 60, and 73% and 57, 72, and 88%. These data indicate that the main determinants of the responses to hypoxia were intrinsic to the vessel walls of these arteries and that complete depolarization attenuated but did not eliminate the effects of these mechanisms. Superimposed on these intrinsic mechanisms were the effects of the endothelium, which were evaluated by several methods, including integration of the area between the 20-min response time courses of corresponding intact and denuded segments. Positive and negative integrated area values indicated endothelial vasoconstrictor [endothelium-derived contracting factor (EDCF)] and vasodilator [endothelium-derived relaxing factor (EDRF)] influences, respectively. In common carotid, internal carotid, and basilar segments contracted with serotonin and/or UTP, these areas averaged 770, 354, and 44 min% during severe and 491, 189, and -411 min% during moderate hypoxia. Corresponding values during potassium contraction were 217, -271, and -356 min% and 52, -177, and -54 min%. Together, these findings suggest that 1) intrinsic vascular mechanisms contribute significantly to hypoxic cerebral vasodilation in the rabbit, 2) EDCF is more prominent but also may be more sensitive to depolarization than EDRF, 3) hypoxia promotes the simultaneous release of both EDCF and EDRF, and 4) the ratio of EDCF to EDRF released during hypoxia decreases as one moves from the rabbit common carotid to the internal carotid to the basilar arteries.